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(reflection (100)), and 7.95 o (reflection (101)) in pattern (i) in Figure S2 (b) are consistent with previously published data for ERB-1P. 7 Similar to previous observations by Millini et al., the intensities corresponding to c-axis features (i.e. (001) and (002) reflections) decrease significantly after ERB-1P calcination at 550 o C in pattern (ii) in Figure S2 (a) and S2(b). This has been previously attributed to the formation of 10-MR structures between layers, which cause a loss of long-range order along the c-axis. 8 The (002) Delamination of ERB-1P causes a loss of long-range order along the c-axis and pronounced structural changes in the a-b plane. This is shown by a comparison of pattern (iii) in Figure S2 (b) for DZ-1 with that of the calcined material ERB-1C. As in ERB-1C, the (001) reflection for DZ-1 is too weak to be identified. The (002) reflection is 6.97 o in ERB-1C and is 7.20 in DZ-1 in Figure S2 (b). The (100) reflection for DZ-1 also exhibits a small but significant shift to lower 2θ angles relative to that for ERB-1C in Figure S2 (b). The PXRD data of ERB-1P, ERB-1C, DZ-1, and Ti-DZ-1 were analyzed using whole-pattern profile-fitting 1,2 for 2θ = 3 -30 o .
As shown in Table S1 , this fitting demonstrates a contraction of the unit cell along the c-axis, 
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where previously, prior to delamination, B atoms were condensed. The PXRD pattern and unitcell parameters for Ti-DZ-1 are quite similar to DZ-1, probably due to the low Ti concentration in the material (Si/Ti = 67 for Ti-DZ-1).
The sharp peaks for the (101) and (102) reflections in both ERB-1P and ERB-1C are no longer observed in both DZ-1 and Ti-DZ-1, as shown in patterns (iii) and (iv) in Figure S2 (b).
Instead, a broad band between 8 o and 11 o due to overlapping (101) and (102) reflections is clearly observed, and the relative intensity of this broad band has been previously used as a metric for evaluating the extent of delamination. 9 In patterns (iii, iv) in Figure S2 (b), the (101) and (102) reflections for DZ-1 are much lower in intensity compared with patterns (i) and (ii) for ERB-1P and ERB-1C, respectively, in Figure S2 (b). This is consistent with a lack of layer alignment in DZ-1, when using our synthetic delamination approach relying on Zn(NO 3 ) 2 treatment.
Heteroatom-substituted DZ-1 materials have very similar PXRD patterns as previously reported Ti-DZ-1, as shown in Figure S2 (a), which suggests that incorporation of heteroatom metals in part of the silanol nests located within 12-MR near the external surface does not alter the long-range order of the material, and the high surface area and disordered arrangement along c-axis are still preserved.
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Si MAS and CPMAS NMR spectra shown in Figure S2 characterize the local structure of Si in ERB-1C, DZ-1, Sn-DZ-1, and Ti-DZ-1. All spectra in Figure S2 show the absence of a QS5 NMR spectra of DZ-1 ( Figure S2(b) ) shows a very sharp resonance at -98 ppm, which is assigned to hydroxyls of silanol nests, as well as a shoulder at -101 ppm 13 
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